Cloning and expression of Clostridium pasteurianum galactokinase gene in Escherichia coli K-12 and nucleotide sequence analysis of a region affecting the amount of the enzyme.
The Clostridium pasteurianum galactokinase gene was cloned by complementation, of the galK locus, into Escherichia coli. Restriction enzyme analysis subcloning and Tn5 mutagenesis indicated that the gene was located on a 1.8 X 10(3) base-pair ClaI-Sau3A fragment that encoded a polypeptide of approximately 40 Mr. Although the C. pasteurianum and the E. coli galactokinases have similar subunit molecular weights, Southern hybridization analysis indicated no strong homology between their genes. Even though this clone showed a low level of galactokinase expression, the Gal+ phenotype, provided by the clostridial galactokinase, was unstable in E. coli, and the gene was frequently inactivated by the spontaneous acquisition of insertion sequences. A second clone containing this gene on a large restriction fragment was isolated by hybridization. This clone was unable to grow on galactose-containing media due to the overproduction of galactokinase. Comparison of the plasmids from these two clones revealed that the second contained an additional 300 base-pairs located at one end of the galactokinase gene. Appropriate operon fusions with a promoter-less E. coli galactokinase gene indicated that these additional 300 base-pairs had promoter activity in E. coli. The DNA sequence of this region which lies upstream of the C. pasteurianum galactokinase gene was determined and compared with that from several clones producing high, low or undetectable amounts of galactokinase. The reasons for the high and low level expression and for the instability of the C. pasteurianum galactokinase in E. coli are discussed. The presence of the galactokinase suggests that galactose is used in C. pasteurianum through the Leloir pathway via galactose 1-phosphate.